Ultra-performance liquid-chromatography with tandem mass spectrometry performing pharmacokinetic and biodistribution studies of croomine, neotuberostemonine and tuberostemonine alkaloids absorbed in the rat plasma after oral administration of Stemonae Radix.
Stemonae Radix (Stemona tuberosa Lour, Bai Bu) is an important traditional Chinese medicinal (TCM) plant known for its antitussive activity. Croomine, neotuberostemonine and tuberostemonine alkaloids of Stemonae Radix are major components responsible for antitussive action. In this work, plasma pharmacokinetic and biodistribution characteristics of the three alkaloids after oral administration of Stemonae Radix are investigated using a rapid and sensitive UPLC-Q-TOF-HDMS method. Mass spectrometry (MS) was performed on a Waters Micromass high-definition technology with an electrospray ionization source in positive ion mode, with excellent MS mass accuracy and enhanced MS data acquisition. Separation of main alkaloids was achieved on a Waters BEH C(18) column by linear gradient elution. Data were analyzed and estimated by compartmental methods and pharmacokinetic parameters calculated using WinNonlin Professional version 5.1. It was found that croomine, neotuberostemonine and tuberostemonine had faster absorbed into the bloodstream, maintain the high plasma concentration, and pose a large AUC value. The biodistribution of neotuberostemonine and tuberostemonine showed that the higher levels were in liver, and lung. Croomine was discovered in brain and showed that it could cross the blood-brain barrier, indicating that croomine plays an antitussive effect as acting on the central nervous system. Neotuberostemonine and tuberostemonine were not discovered in brain, demonstrating that they play an antitussive effect as peripheral antitussive. This work suggests that the pharmacokinetics and biodistribution based-UPLC-Q-TOF-HDMS can provide a reliable tools for screening bioactive components contributing to pharmacological effects of medicinal herbs.